S1
. NOESY H6/H8-H1' fingerprint regions of (TTTA) 4 at a mixing time of (a) 300, and (b) 800 ms. The sequential NOEs of T10 H1'-T11 H6, T11 H1'-A12 H8, T14 H1'-T15 H6 and T15 H1'-A16 H8 were relatively weak at a mixing of 300 ms. These NOEs became more intense at a mixing of 800 ms. The spectra were acquired at 25 C.
S2
. NOESY H6/H8-H1' fingerprint regions of (a) (TTTA) 5 and (b) (TTTA) 6 . The NOESY spectra were acquired at 25 C with a mixing time of 800 ms.
S3
. NOESY H6/H8-H1' fingerprint regions of (a) (TTTA) 7 and (b) (TTTA) 8 . Owing to serious peak overlap, the assignments could only be partially completed near the 3'-end as the signals from the 3'-terminal adenine residue were well-resolved. The spectra were acquired at 25 C with a mixing time of 800 ms.
S4
. NOESY H6/H8-H1' fingerprint regions of (a) A(TTTA) 2 at 30 C and (b) (TTTA) 2 T at 15 C. The NOE cross peak of A8 H1'-T1 H6 in (TTTA) 2 T is highlighted in red, suggesting there is stacking between the 5' and 3' ends in this MDB structure. The spectra were acquired at a mixing time of 800 ms.
S5.

31
P assignment of (TTTA) 4 using H2'/H2''-H3' and H1'-H3' TOCSY cross peaks and H3'-31 P HSQC cross peaks. The spectra were acquired at 25 °C.
7
S6.
31 P assignment of (TTTA) 5 using H2'/H2''-H3' and H1'-H3' TOCSY cross peaks and H3'-31 P HSQC cross peaks. The spectra were acquired at 25 °C.
S7.
31
P assignments of (a) (TTTA) 6 , (b) (TTTA) 7 , and (c) (TTTA) 8 using H1'-H3' TOCSY cross peaks and H3'-31 P HSQC cross peaks. The 31 P assignments could only be partially completed due to serious peak overlap. All the spectra were acquired at 25 °C.
S8.
31
P assignments of (a) A(TTTA) 2 at 30 °C and (b) (TTTA) 2 T at 15 °C using H2'/H2''-H3' and H1'-H3' TOCSY cross peaks and H3'-31 P HSQC cross peaks.
S9. Variable-temperature 1D
31 P spectra of (TTTA) [5] [6] [7] [8] show peak broadenings in all residues at lower temperatures.
